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Simultaneous Measurement of Internal and External Flow Fields around the
Droplet Formation in a Microchannel

Kyung Chun Kim, Jae Min Kim and Sang Youl Yoon

Abstract

This experiment has been carried out to measure the process of droplet formation between
water phase fluid(PVA 3%) and organic phase fluid(oil). Internal and External flow fields

measured by a Dynamic Micro-PIV method. Water-in-oil{(W/O)

droplets successfully

generated at a cross junction and Y junction. Internal and external flow fields were measured
when the droplet grew up, stretched and separated.
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Fig. 1 Schematic of Experimental Setup
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Fig. 2 Dimensions and Measurement Area
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Table. 1 2 Oil It PVA3%S S4XE 20 EL. =
EM U A= capillary viscometer(SCHOTT GLAS Af,
EXMSIQD DHEHE

Germany) £ HAHEAZ  surface

tensiometer(KSV AtS] Sigma 70, Finland)Z2 =& ot
Ct.

(a) Molecular Probe

(b) Duke Smentlﬁc
Flg. 3 1 um Particle mixing with oil

Oil PVA 3%
Density(g/cmB) 0.93 1.03
Dynamic 24.41 10.74
viscosity ° 1
19.7£03C 23£2C
(mm’/sec) ( : ( :
f:
Surface tension 25.95 44.94
(mN/m)

Table. 1 Properties of oil and PVA3%

3. 48 21

Fig.4 = &XHE 00122 HE Ol Al water phase(PVA
3%)2 RS 09 #/min 0l organic phase(oil)2
2 03 Wmin & T W/O droplet EH0 S
JtAIEH OIDIXIZ2RE HA&E droplet LI/2AIS =
E&2 Lietd JE0I0h

Fig. 4 (a)~(b)= & SMY HNSHHEH 1} droplet 2 O
OIAZMY HSUMAY M AT ASHSE
Ol Al droplet Ol AE3HH sO0itCh Oleist MUE
0K @20 K0l LESIH KUY B0 &
Q] A BN 2 /TIE IIBEL
SN QUol 0] ROHACE A8 ¢ > UL
0222 =2 o) AHHIA el droplet
HEe =2 23 F8H R89 ¥2 28
o153 droplet Ol EAECH 12l droplet I 22
HSIE2A0) 2GHAM droplet & LH/QIE HBCZ 2
£28 =TI SIS =L o~(dE EF XE
N droplet & ©210| S23H ZACHHA droplet
0l 22l&= WHHOICH Ol= droplet & S0HE
UL SOl aral(] oo 28t 20| droplet & =
CHOf A& SAI0 2LEol 2iE 2 RS

==
=2 g st Adeg 2 o+ UL OlW

[

droplet & ©30| 240te AXNE JHNELZ &

OCZE REYHZ RS2 HTIt SH0H

JIGHXIC SYOoRE AYWHOZ KA KT
ZItshe= ﬁ:% £ 4 QUCH 12l1 droplet AR &
2l&l= droplet 2 Ot
S E A droplet 0l Ecl&C.

HezZo=

Tt —

SO0A

vortex ﬂow 3} =)

we X WO 40 O B0 TN 8O
)

®

Yiim)

Yum)

100 200 300 00 500
pam}

(d) (d
Fig. 4 Visualization and instantaneous flow field of
droplet formation in a cross junction microchannel
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(@ (d
Fig. 5 Visualization and instantaneous flow field of
droplet formation in a Y-junction microchannel
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